The gonadotropin connection in Alzheimer's disease.
Although not traditionally thought of as regulators of neuronal function, the hypothalamic-pituitary-gonadal (HPG) hormones luteinizing hormone (LH), gonadotropin-releasing hormone (GnRH), and activins possess neuronal receptors. These receptors are found throughout the limbic system on a number of different cell types, and, like reproductive tissues, the expression of these receptors is regulated by hormonal feedback loops. These hormones and their receptors regulate structure and a diverse range of functions in the brain. Therefore, it is not surprising that the dysregulation of the HPG axis with menopause and andropause (leading to elevated LH, GnRH, and activin signaling but decreased sex steroid signaling) might promote alterations in both the structure and function of neuronal cells. To date, most evidence has accumulated for a role of LH in promoting neurodegenerative changes. LH is known to cross the blood-brain barrier, receptors for LH are most concentrated in the hippocampus, that region of the brain most vulnerable to Alzheimer's disease (AD) and LH is significantly elevated in both the serum and the pyramidal neurons of AD subjects. LH promotes the amyloidogenic processing of the amyloid-beta precursor protein in vitro, and the antigonadotropin leuprolide acetate decreases amyloid generation in mice. Moreover, leuprolide acetate improves the cognitive performance and decreases amyloid-beta deposition in aged transgenic mice carrying the Swedish AbetaPP mutation. Therefore, the elevation of LH with the dysregulation of the HPG axis at menopause and andropause is a physiologically relevant signal that could promote neurodegeneration. Epidemiological support for a role of LH/GnRH in AD is evidenced by a reduction in neurodegenerative disease among prostate cancer patients a group known to GnRH agonists. Clinical trials are underway for the treatment of AD using GnRH analogs and should provide further insights into the gonadotropin connection in AD.